Background: Primary care is a key element of health care systems and addresses the main health problems of the population. Due to the demographic change, primary care even gains in importance. The knowledge of the patients' preferences can help policy makers as well as physicians to set priorities in their effort to make health care delivery more responsive to patients' needs. Our objective was to describe which aspects of primary care were included in preference studies and which of them were the most preferred aspects. Methods: In order to elicit the preferences for primary care, a systematic literature search was conducted. Two researchers searched three electronic databases (PubMed, Scopus, and PsycINFO) and conducted a narrative synthesis. Inclusion criteria were: focus on primary health care delivery, discrete choice experiment as elicitation method, and studies published between 2006 and 2015 in English language. Results: We identified 18 studies that elicited either the patients' or the population's preferences for primary care based on a discrete choice experiment. Altogether the studies used 16 structure attributes, ten process attributes and four outcome attributes. The most commonly applied structure attribute was "Waiting time till appointment", the most frequently used process attribute was "Shared decision making / professional's attention paid to your views". "Receiving the 'best' treatment" was the most commonly applied outcome attribute. Process attributes were most often the ones of highest importance for patients or the population. The attributes and attribute levels used in the discrete choice experiments were identified by literature research, qualitative research, expert interviews, or the analysis of policy documents. Conclusions: The results of the DCE studies show different preferences for primary health care. The diversity of the results may have several reasons, such as the method of analysis, the selection procedure of the attributes and their levels or the specific research question of the study. As the results of discrete choice experiments depend on many different factors, it is important for a better comprehensibility of the studies to transparently report the steps undertaken in a study as well as the interim results regarding the identification of attributes and levels.
Background
According to the World Health Organization's (WHO's) declaration of Alma-Ata, primary care is a key element of health care systems. As it addresses the main health problems in the community and often serves as the patients' first level of contact with the health care system, primary care is highly important to all citizens [1] . Primary health care encompasses different curative and preventive services, such as diagnosis and treatment of chronic and acute conditions, and patient education concerning the major health problems. Furthermore, primary care traditionally is health care which, in the first place, focuses on the needs of the patients [2] . As most of the Western populations are continuously aging and, hence, the burden of chronic conditions is increasing, primary care even gains in importance. The knowledge of the patients' preferences can help policy makers as well as physicians to set priorities in their effort to make health care delivery more responsive to patients' needs [3] . Moreover, the patients' satisfaction positively influences their compliance with the treatment [4] . As many countries face a shortage of general practitioners (GPs) in rural and remote areas, the maintenance of an adequate primary care provision is a central task of health care systems and therefore a highly important subject for health policies. In order to guarantee an adequate, needs-based medical supply strategies, such as new and innovative models of care are needed. Philips et al. [5] for example state that in many European countries an increasing number of patients is using emergency rooms for less urgent problems in out-ofhours situations. If policy makers attempt to address these problems and to reorganize out-of-hours care more efficiently, they need to know patients' preferences. If the reorganization does not take into account the patients' needs and preferences, patients probably would not use them and continue visiting emergency rooms. Thus, it is of high relevance for the future organization of primary care and the introduction of new models of care to know the population's preferences for different aspects of primary care.
Preferences for medical care can be defined as "statements that indicate the importance of specific aspects of clinical behavior of care providers or the organization of care" ( [3] , p. 1573). They indicate what should happen and they differ from the concepts of expectations, experiences and satisfaction. The latter can be described as the assessment of the care received, i.e. the assessment of the experiences [2] . Expectations are determinants of satisfaction as well. While predictive expectations describe what people actually believe will happen in the future, ideal expectations are desires connected to an idealistic state of beliefs [6] . Thus, ideal expectations are more abstract than preferences.
The discrete choice experiment (DCE) is a common technique to elicit preferences for health care services or technologies. DCEs are based on Lancaster's [7] theory according to which the utility of goods or services is determined by different characteristics, called attributes, that characterize the good or service. Each attribute has different specifications, so called attribute levels. In a DCE, a good or service is described based on changing combinations of attribute levels and participants are asked to choose out of two or three different options the one, they prefer. The choices over a number of alternatives can then be analyzed to calculate the relative importance of the attributes. It is assumed that respondents take into account all information provided and then select the alternative which provides the highest utility to them [7] . Changes in the attribute levels can alter the preferred choice alternative of participants [8] . In addition to Lancaster's theory, discrete choice experiments are based on the random utility theory (RUT) [9, 10] . In contrast to the classic consumer theory, the RUT states that individual choice behavior is probabilistic rather than deterministic. Thus, the utility of a good or service can be divided into an explicable, systematic component and a nonexplicable, random component. The latter can for example be due to unobserved preference variation or measurement error, [11] .
There are several discrete choice experiments focusing on patient or public preferences for primary care and GPs. Those DCEs include attributes like "Waiting time till appointment" or "Length of the consultation". The levels for the attribute waiting time could be "same day", "one day" and "two days", for example. If "Price" is one of the attributes of the DCE, it is possible to calculate the willingness to pay for the other attributes. As a DCE is an attribute-based method of measuring preferences, the identification of appropriate attributes is an essential task [2] . Attributes should be important to the respondents on the one hand and relevant to policy makers on the other hand [12] . Therefore, the identification of attributes should always be supported by evidence derived from the literature and/or from qualitative research [13] .
The aim of this systematic review is (1) to provide an overview of the attributes and attribute levels used in the discrete choice experiments and of how they were selected and (2) to reveal which attributes of primary care are most important for patients and the population.
Methods

Eligibility criteria and search strategy
We conducted a systematic review of published studies reporting stated preferences, particularly discrete choice experiments for primary health care in OECD countries (see Additional file 1 for the review protocol). For obtaining a recent overview of the literature, we searched for studies published in the last 10 years (2006-2015) . Electronic searches of relevant databases were conducted on December 7th 2015. The search included (1) terms related to primary care and (2) terms related to preferences and discrete choice experiments, respectively. Search terms were: ("patient* preference*" OR "patient* priorities" OR "public preference*" OR "discrete choice" OR "DCE" OR "conjoint analysis" OR "stated preference*") AND ("primary care" OR "general practitioner*" OR "GP*" OR "family doctor*" OR "family physician*" OR "family medicine*") (see Additional file 2 for a detailed presentation of the search strategy). The search was conducted in the databases: PubMed, Scopus and PsycINFO; further literature was added from an additional hand search in the reference lists of the included articles. Titles, abstracts and full-texts of the identified studies from the search strategy were screened for relevance by two of the authors independently (KSK, UT) and ambiguous cases were discussed.
Inclusion and exclusion criteria
Discrete choice experiments were included if they were published in English and if either the population or patients were asked about their preferences for different aspects of primary health care in general were included. There were no constraints about age, sex or origin of the participants. All types of survey methods were included: face-to-face, telephone, postal, and online surveys. Furthermore, there were no limitations according to the aspects or attributes of primary care, as long as they were relevant for medical care.
Studies were excluded if they only focused on specific conditions because the objective of the literature review was to cover a broad range of attributes that are relevant to all patients, not only patients with specific diseases. Furthermore, we excluded studies that exclusively focused on end-of-life or palliative care or on shared-decision making because they do not refer to primary care in general but focus on an issue that we think is only one aspect or attribute of primary health care.
Outcomes and comparison of results
The purpose of this review was to identify the attributes and attribute levels used in DCE studies and to provide an overview of the aspects of primary care which are most important to patients and the population. To that end, we divided the identified attributes into the three dimensions "structure", "process" and "outcome". These dimensions are based on Donabedian's model for quality of health care [14, 15] and are appropriate to group the wide range of primary care attributes and to have a closer look on what dimensions of health care are most important for the respondents when choosing primary care conditions. The dimension "structure" refers to objective parameters such as material resources, personal resources and organizational structure. "Process" includes all activities taking place while giving and receiving care, such as diagnosis, prescription and interpersonal aspects. The dimension "outcomes" denotes the effects of health care delivery, including improvements in the patients' knowledge and changes in their behavior, on the health status of patients [15] .
Beyond that, we aimed at giving an overview of how the attributes and attribute levels were selected by the researchers and why they were determined to be relevant. In general, attributes used in a DCE should cover a range that may be relevant to subjects, even if the levels are hypothetical [13] . According to Lancsar and Louviere [11] or Bridges et al. [13] it is good research practice if inclusion or exclusion of potential attributes and levels is based on literature reviews and qualitative research, such as focus group discussions or semi-structured interviews with samples of relevant persons and/or experts. Therefore, we examined if the selections of attributes were based on one or several of these techniques. To extract the data and compare the results, we tabulated the findings for each study.
Results
Study selection
The search strategy resulted in 1515 findings ( Fig. 1) : 827 through Scopus, 482 through PubMed, 201 through PsycINFO, and five through the additional hand search. Four hundred fifty-five duplicates were removed and after the subsequent screening of titles, abstracts and full-texts, 19 publications met the inclusion criteria and were thus included in our analysis. 1 Most studies were conducted in England [16] [17] [18] [19] [20] [21] [22] [23] [24] . Other studies were conducted in Scotland [25, 26] , Italy [27, 28] , Denmark [29] , Sweden [30] , and the United States [31, 32] . One multinational study [33] was conducted in Germany, United Kingdom and Slovenia. A further study [4] did not indicate the country; it was conducted in a 'Western European city'. Most of the publications focus on primary care consultations in general. Others consider out-of-hours services, appointment bookings or the role of prescribing pharmacists. One study examines nurseled versus doctor-led primary care and another publication focuses on retail clinics. Table 1 summarizes the study and sample characteristics. Participants were patients in ten of the articles and the population in eight of the studies. About three quarters of studies used self-complete discrete choice experiments and the number of attributes varied from three to seven, with a mode of four attributes (n = 6 studies). The respondents were faced with a maximum of eight different choice sets in most surveys. The sample size was <500 in six and >1000 in seven of the studies. Eight studies had a response rate between 40% and 60%. Three studies reported a response rate of less than 40% and two studies of more than 60%. In these two studies [17, 33] the questionnaires were handed out in a general practice. While one was a self-complete questionnaire, the other was an interviewer-administered survey. Furthermore, some of the studies tested for the influence of sociodemographic and disease-specific characteristics on the preferences [17, 19, 23, 25, 28, 31] .
Study and sample characteristics
Attributes and levels of primary care
A crucial aspect of discrete choice experiments is the selection of attributes and associated levels that adequately outline the health service a study focuses on. As there are no accurate rules to determine attributes and levels presented in a DCE, we examined how they were selected by the researchers. Table 2 lists the different methods used by the researchers to determine the appropriate attributes and attribute levels. The most frequently used methods, which are i.a. recommended in the Conjoint AnalysisChecklist published by the International Society for Pharmacoeconomics and Outcomes Research (ISPOR), are a literature research or a systematic literature review (n = 10 studies) and qualitative research, such as focus groups or semi-structured interviews (n = 8 studies).
Other options to identify attributes are discussions with experts (n = 3), an analysis of policy documents (n = 2) or selection of attributes based on attributes used in former studies (n = 3). There are some studies that used several of these methods to identify relevant attributes. Gerard [17] for example conducted seven semi-structured interviews with general practice patients and searched for policy documents and literature to define attributes and levels. In addition to a literature search [2] Cheraghi-Sohi et al. [16] performed qualitative research in the form of the 'think aloud' technique to verify the comprehension of the potential attributes. Overall, 11 studies (61.1%) used two or more of these methods to identify attributes and attribute levels (mostly literature review and qualitative research), five studies (27.8%) used one of these methods and two did not report on the identification of attributes. Table 3 provides an overview of all attributes included in the identified studies and of how many studies used them. As previously described, the attributes are clustered into the dimensions "structure", "process" and "outcome". Overall the studies used 18 different structure attributes, 10 process attributes and 3 outcome attributes. Summed up, 52 structure attributes, 27 process attributes and 4 outcome attributes were used. That makes 2.9 structure attributes, 1.5 process attributes and 0.3 outcome attributes per study, on average. The most commonly used structure attribute was "Waiting time till appointment". Other attributes of this dimension which were frequently used are "Care provider/care setting" 2 (n = 8), and "Waiting time in the practice" (n = 6). Among the process attributes, the one most commonly used was "Shared decision making / professional's attention paid to your views" (n = 6). Only a limited number of studies applied outcome attributes. "Chance of receiving the 'best' treatment" was used twice and "Chance contact relieves anxiety" as well as "Likelihood of having illness cured" were each used in one study. The levels of the mentioned primary care attributes vary widely. Some attributes like "Care provider" have quite similar levels across the DCE studies (doctor versus nurse practitioner or practice nurse or primary care team), other attributes like "Waiting time till appointment" have very diverse levels (same day, 1 day, Receiving the 'best' treatment 2
Chance contact relieves anxiety 1
Likelihood of having illness cured 1
One study [31, 32] used the attribute "acuteness". This attribute does not match one of the dimensions and is therefore excluded 2 days, 3 days, 4 days….10 days). All levels and associates attributes are shown in Table 4 .
Preferences for primary health care
The 18 studies are based on a wide range of attributes concerning primary health care. As diverse as the used attributes, so are the results of the preferences measures. Table 4 gives an overview of the study objectives, attributes, attribute levels and the most important attribute in each DCE (Table 4) . Based on the results of the regression analyses conducted in the identified studies the attribute "Care provider" was the most important in 4 of the DCEs [17, 18, 25, 28] . Caldow et al. [25] for example show that it is most important for respondents to see a GP rather than a practice nurse. This is even more important than "Continuity of health professional", "Waiting time till appointment", "Likelihood of having illness cured" and "Length of consultation". 3 Furthermore, 3 studies identified "Shared decision making" as being most important to the respective participants [19, 20, 30] . Hjelmgren and Anell [30] state that having influence on the decision of the care they receive is most important for respondents, followed by "Individual choice of GP/care provider", "Waiting time till appointment" and "Price". Other studies show that "Waiting time" is the most important attribute when choosing a primary care alternative [3, 22, 29, 32] . In their study Pedersen et al. [29] identify the typical waiting time until appointment (for routine tasks) to be most important for patients, for instance. This attribute is more important than "Distance to the practice", "Waiting time on the telephone" and "Length of consultation". The other discrete choice experiments determine "Information and explanation (on medicines/ treatment/problem)" [4, 27] , "Continuity of health professional/physician's knowledge of the patient" [24, 28] , "Receiving he 'best' treatment" [26, 33] , "Thoroughness of physical examination" [21] and "Individual choice of GP/care provider" [23] as the most important attribute.
Discussion
Overall, this systematic review of preference studies has identified a considerable number of attributes which effect the organization of primary health care. Moreover, the results of the studies show different preferences for primary health care. Overall 8 studies identify a structure attribute and 8 studies a process attribute as being most important for the respondents. In 2 studies the most significant attribute is an outcome attribute. However, it should be noted that those are absolute numbers, not relative ones. As there are 4 studies that use only structure attributes, all in all there is a lower chance for a process attribute to be the most important one. In addition, there are only 4 studies that include an outcome attribute, so that the chance for those ones to be most significant is even lower. Relative to the number of studies including the attribute dimension in question, a process attribute is most often the one of highest importance, i.e. the one with the highest ß-coefficient in the regression analysis. 4 In general, the selection of attributes strongly depends on the aim of a study. If a study for example focuses on preferences for appointment booking systems or out-of-hours services, it is evident that the study uses rather structure attributes than process ones. However, what is remarkable is that only a few studies use outcome attributes. Those using outcome attributes have quite different study objectives, such as models of primary care or primary care consultations in general. In two of the four studies that use an outcome attribute it turns out to be the most important one. In both studies it is the same attribute, which is "Receiving best treatment".
Comparing the attributes used in the studies and their results there does not seem to be a pattern according to the studys' objective or origin. The diversity of the results may have different other reasons: The study results may particularly be biased for example by (1) the specific research question of the study or aim of the study or by (2) the selection procedure of the attributes and their levels.
Primarily, the chosen attributes and, thus, the preferences elicited by the DCE depend on the specific research question. Even if the study objective is the same, the precise issue might differ. Pedersen et al. [29] and Turner et al. [24] for example both aim to assess primary care consultations in general, but while the first assess preferences regarding different organizational characteristics, the latter estimate the relative importance of continuity of care compared to other aspects of primary care. Therefore, unsurprisingly, these two studies obtain different results regarding the preferences for primary health care. Pedersen et al. find the attribute "Waiting time" as being the most important one and Turner and colleagues ascertain the process attribute "Information and explanation" to be most significant. Their different research questions may cause a different selection of attributes and consequently different results although the study objectives are the same. In this context, a replication study using the same research question, the same attributes and levels as an existing DCE but comparing different regions and/or populations would be a useful addition to the literature.
Most of the studies followed the recommendations of for example the ISPOR or other authors concerning the selection procedure of the attributes and levels, which Although the process of selecting the relevant attributes is highly important for a preference study, there are no precise guidelines on how to translate the literature search or the previous qualitative work into the final attributes and their levels [34] . Amaya-Amaya and colleagues [8] state that an adequate set of attributes and choice contexts, in combination with variation in the attribute levels, is necessary. How this is composed remains unclear in the majority of publications and might be part of the interpretation of the researcher. Only one third of the identified studies claimed to use literature research to identify the relevant attributes and eight studies used qualitative studies. Four studies did not report on the identification of attributes and attribute levels at all. This indicates that not all studies meet the requirements of good research practice, named in different guidelines for conjoint analysis or DCE [11, 13, 35] .
Limitations
This review of the literature has some limitations. First, the results of a DCE can be influenced by reasons other than the research question or the attribute selection, which cannot all be discussed in this article. Those reasons might be the inclusion of an opt-out option [11, 36] or the description of the scenario. Gerard [17] for example included a "high worry scenario" and a "low worry scenario" in the Discrete Choice Experiment and the results show that seeing a doctor of choice (compared with nurse) is more important if patients are in a chronic, high worry condition than in an acute, low worry condition. Another factor that can influence the results of a DCE is the range of attribute levels. If the attribute "Waiting time until appointment" for example varies between no waiting time, 1 day and 2 days the DCE would -all other attributes and levels equal -probably lead to different results if the levels of this attribute were 1 day, 3 days and 5 days. Attribute levels should be chosen as realistically as possible and extreme values should be avoided [13, 35] . Furthermore, due to the exclusion of non-English language articles, some relevant studies might not have been included in this review. Furthermore, it is possible that the use of other search terms would have led to other search results.
Finally, because the results of a DCE depend on various factors such as research question, selection of attributes and levels and also on method of data analysis, it is not possible to directly compare their results.
Conclusion
This review gives an overview over the attributes used in DCE studies that measure preferences for primary care.
The results of discrete choice experiments are quite diverse and difficult to compare with each other, because they depend on many different factors, such as the research question, the process of selecting relevant attributes or the method of analysis. In order to achieve a high comprehensibility it is important to transparently report all steps undertaken in a DCE as well as the interim results -especially of the literature research and the qualitative pilot study. This could, for example, be done by publishing the results of the literature search or the qualitative work, or by adding them to an (electronic) appendix. As the final selection of the attributes out of the range of all possible attributes is inherently less transparent and rather interpretative and driven by different interests, the prior steps should be documented as clearly and reproducibly as possible.
Furthermore, this review can be helpful for researchers planning to conduct a DCE in the field of primary health care because it gives a broad overview of attributes and levels used in DCEs in the past 10 years. It also highlights which attributes and dimensions of care provision are important to patients.
Although the results of the DCE studies are not directly comparable, DCEs generally give relevant information on patient preferences within the context of the study setting and can support political decisions that take into account the patients' perspective.
Endnotes
1 Please note that there are two publications that base on the same DCE and present the same results. Although we identified 19 publications, we consider only the results of 18 DCE studies. 2 The attribute "Care provider/Care setting" only refers to the choice of a medical doctor versus a nurse practitioner or practice nurse. It does not relate to the individual choice of a known versus unknown GP. 3 It must be noted that "Care provider" (being seen by a GP rather than by a nurse) is more important than a unit change in the continuous attributes "Waiting time", "Likelihood of having illness cured" and "Length of consultation"; which means more important than 1 day reduction in waiting time, 1% change in chance of having illness cured and 1 min increase in the length of consultation. 4 For an overview of attributes identified in qualitative studies on preferences for primary care, see for example Cheraghi-Sohi et al. [2] . 
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